This paper is concerned with the existence of holomorphic foliations, in complex surfaces, without singularities along a smooth, compact, holomorphic curve. If this curve is a leaf of the foliation, it is well known that its self-intersection number is zero. It is natural to ask if, given a curve of zero self-intersection number, one can make it a leaf of a foliation on the surface. This situation will be referred to as the foliation is regular along the curve or the curve admits a regular foliation.
We study this problem in a fairly simple context. Let C be a smooth projective plane curve of degree one has C.C = d2. We select a number of points in C and blow up d2 times the complex projective plane P(2) at these points; the strict transform C of C has zero self-intersection number in the new surface ( C depends on the choice of points and on the sequence of blow-ups). We show that when d > 3, a generic choice of centers of blowups produces a curve that does not admit a regular foliation. It should be remarked here that a smooth rational curve of zero self-intersection number in a compact surface admits a regular foliation (see [I] , Proposition V.4.3).
Next, we assume d = 3, that is, C is a plane elliptic curve, and the points where P(2) is to be blown up are d~ = 9 distinct points. A necessary and sufficient condition is given to assure that C admits a regular foliation; the proof of sufficiency presented here produces an elliptic fibration containing C as a fiber. This is the unique regular foliation admitted by C if we demand the singularities along C to be of simple type. We give also an example which has only a finite number of compact leaves: the holonomy group of the curve C is not trivial, although the local holonomy difieomorphisms at the singularities are all equal to the identity map (compare with ([12] ).
The arguments used in the proofs are classical, and come from function theory on Riemann surfaces, and from basic facts on elliptic fibrations with sections. We proceed now to state more precisely the results.
Let C be a smooth plane algebraic curve of degree d ~ 3 and n ~ N. THEOREM 1.2014 For a very generic choice of distinct points ~4i,...Ã n e C, there exists no foliation on P(2) for which the set CB{A1,...,An} is a leaf and its set of singularities along C is {~i,.... COROLLARY 2. -For a very generic choice of distinct points ~i,...Ã n C C, the curve C obtained after performing a sequence blow-ups with centers at these points admits no regular foliations.
The meaning of very generic will be explained in Section I .
In order to state the other results, we restrict to the case d = 3 and and take d2 = 9 distinct points ~,1 ~ ~ ~ 9, along C; also, we select a straight line Loo C P(2), transversal to C, which avoids those points. Let Proof. Since C is a projective curve, there exist polynomials P, Q satisfying 9 = P/Q along C. Let us use homogeneous coordinates [Xo : Xl : : X2~ and keep the notation ~ == ~-; for simplicity, the zero set of P (allowing multiple components) will be indicated as P.
2) We have that D = P.C -Q.C. Since Q.C > (X2 = 0).C, it follows from Noether's Theorem ( [7] gives us a divisor aD in C which satisfies the hypothesis of Theorem 3.
2) It should be also noticed that the same arguments of the proof of Theorem 7 apply in the following setting: let C be a smooth elliptic curve contained in a compact surface X with Ox) = 0; suppose that C.C = 0 and also that Në is trivial for some a E N. Then C is a fiber of multiplicity a E N of some elliptic fibration of X. 2) will then be achieved. Several steps are needed.
Step 1. 2014 above one has that the Camacho-Sad index _ -1/6 1 x j 6, so that E9.E9 = -1 (see [3] ).
Step 2 . Since M is an elliptic fibration over C with 6 type II singular fibers, its Euler-Poincare characteristic is 12. Furthermore, the fibration has a section; it follows (see (III.4.4), (111.4.6) and (IV.1.2) in [11] ) that I) M is obtained from CP(2) blowing-up 9 points.
2) The fibration ~ comes from a pencil g of generically smooth cubics in the projective plane with those 9 points as base points (one of them produces the section Eg but the others could be infinitely near). 
